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The invention claimed is: 

1. A supercapacitor, comprising: 
a substrate; 

a solid-state, electrode first film on the substrate; 

a solid-state, electrolyte second film on the first electrode film; and 

a solid-statd electrode second film on the electrolyte. 



2. The supercapacitoi\of claim 1, wherein the working voltage is greater than 5 
volts. 

3. The supercapacitor ofpaim 1, wherein the electrolyte second film is less than 
about 5,000 Angstroms thick j 



4. The supercapacitor ofcMm 1, wherein the electrolyte second film is less than 
about 1,000 Angstroms tnic 



5. The supercapacitor of cLii 
about 500 Angstroms thick. 



1, wherein the electrolyte second film is less than 



6. The supercapacitor of claim l\ wherein the electrolyte second film is less than 
about 250 Angstroms thick. 

7. The supercapacitor of claim 1, wherein the electrode first film is a metal oxide. 

8. The supercapacitor of claim 1, wherein the electrode first film is a Ru0 2 . 

9. The supercapacitor of claim 1, wherein the electrode third film is a metal oxide. 

10. The supercapacitor of claim 1, wherein the electrode third film is a Ru0 2 . 
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1 1 . The supercapacitor of claim 1 , wherein both the first film and the third film are 
formed of lithiumVntercalation material. 

12. The supercapacitor of claim 1, wherein the first film and the third film each 
have a highly ordered Vrystal structure that provides superior energy 
charge/discharge rates and electrical energy density. 

13. The supercapacitor oftlaim 1, wherein at least one of the first film and the 
second film include lattice pWes that are essentially perpendicular to a boundary 
with the electrolyte second film. 

14. The supercapacitor of claimA, Wherein the substrate has a thermal degradation 
temperature of less than 400 defgrels Celsius. 

15. The supercapacitor of oTaim 1, wherein the substrate has a thermal degradation 
temperature of less than 200 degre slsius. 



16. The supercapacitor of claim 1, whereVi the substrate has a thermal degradation 
temperature of less than 100 degrees Celsius. 

17. The supercapacitor of claim 1, wherein thV first film is a non-annealed electrode 
having a crystallite size of greater than about 240 Angstroms. 

18. The supercapacitor of claim 17, wherein the fitfst film is a non-annealed 
electrode film having a crystalline orientation with tie lattice planes essentially 
perpendicular to a boundary between the non-annealed electrode film and the 
electrolyte film. \ 

19. The supercapacitor of claim 1, wherein the third filrAhas a crystallite size of 
greater than about 240A. \ 
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20. The supjrcapacitor of claim 19, wherein the third film is an electrode film 
having a crystalline orientation with the lattice planes essentially perpendicular to a 
boundary between the electrode film and the electrolyte second film. 
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21. The supercapacitor of claim 1, wherein the electrolyte second film has an 
ordered structure that allows higher ion diffusion rates for enhancing the 
fcharge/discharge characteristics of the supercapacitor. 



trate; 



ate 



22. A method of fabricating a supercapacitor, composing: 
providing a sub 
forming a solid-s 
forming a solid-sta\£ e 
including: 

(a) depo; 
electn 

(b) s/pplying e^rgized 
location to cont 
the location; and 

forming a solid-state second electrode third film 



itin| 
filmi 



st electrode film on the substrate; 
ectrolyte second film on the first electrode film, 

electrolyte material to a location on the first 

•A 

ions of a second material adjacent the 
\ growth of a structure of the electrode material at 



23. The method of claim 22, wherein depositing the primary material includes 
depositing lithium phosphorus oxynifride as the primary material. 



24. The method of 22, wherein forming the solid-state, first electrode film includes 
depositing an electrode material tb a location on the substrate, and 
supplying energized ions of a secohd material adjacent the location to 
control growth of a crystalline structure of the electrode material at the 
location. 
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25. The methdd of 24, wherein depositing the electrode material includes 
depositing a metal oxide. 

26. The method o^24, wherein depositing the electrode material includes 
depositing RuC>2. 

27. The method of 22\ wherein forming the solid-state, electrode second film 
includes: 

depositing an eleWode material to a location on the substrate, and 
supplying energized ions of a second material adjacent the location to 
control growth of a\rystalline structure of the electrode material at the 
location. 



28. The method of 27, wherejA\de] 
depositing a metal oxide 

29. The method of 27, ^herein de 
depositing Ru02. 



^siting the electrode material includes 



tositing the electrode material includes 



30. The method of claim 22, wherein Applying energized ions includes supplying 
ions having an energy within the range of about 5 to about 3000 eV. 

31. The method of claim 30, wherein supplying energized ions includes supplying 
ions from a source gas including one or more of O2 and N 2 . 

32. The method of claim 30, wherein supplying energized ions includes supplying 
ions from a source gas including one or more ^f argon, xenon, helium, neon, and 
krypton. 



33. The method of claim 22, wherein supplying energized ions includes supplying 
ions having an energy within the range of about 5 to about 200 eV. 
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34. ThWethod of claim 22, wherein supplying energized ions includes supplying 
ions havink an energy within the range of about lOeV to about 500 eV. 



35. The metho<W claim 22, wherein supplying energized ions includes supplying 
ions having an energy within the range of about 60eV to about 150eV. 

36. The method of claii\22, whereifi supplying energized ions includes supplying 
ions having an energy of aftout 140 

37. The method of claim 22, /hefcei n depositing the electrolyte second film includes 



using chemical vapor depo^tiefffto 
substrate. 



rect the primary material to the location on the 



38. The method of claim 22, wherein supplying energized ions includes controlling 
stoichiometry of a growing electrolyte film. 

39. The method of claim 22, wherein depositing the electrolyte film includes using 
physical vapor deposition to direct the electrolyte material to the location on the 
substrate. 



40. A method of fabricating a photovolt/ic device, comprising: 
providing a substrate; 

forming an electrode first filmybn the substrate; 
forming a semiconductor second film on the electrode first film; 
forming a semiconductor third film on the semiconductor second film; and 
forming an electrode fourth film on the semiconductor third, film 
f\ ] \ wherein one of forming the second film and forming the third film includes: 
t\ / depositing semioonductor material using a deposition source; and 
supplying energy to the semiconductor material to deposit the 
semiconductor material into a desired film structure. 
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41. The method of claim 40, wherein supplying energy includes supplying 
energized particles having energy of greater than about 5eV. 

42. The method of claim 40, wherein supplying energy includes supplying 
energized particles having energy of less than about 3000eV. 

43. The method of claim 40, wherein supplying energy includes supplying 
energized particles having energy in the range of about 5eV to about 500 eV. 

44. The method of claim 40, wherein supplying energy includes supplying 
energized particles having energy in the range of about 5eV to about 250 eV. 

45. The method of claim 40, wherein supplying energy includes supplying 
energized particles having energy in the range of about lOeV to about 200 eV. 

46. The method of claim 40, wherein supplying energy includes supplying 
energized particles having energy in the range of about 20 eV to about 40 eV. 

47. The method of claim 40, wherein forming the second film includes depositing 
CdS. 

48. The method of claim 40, wherein forming the third film includes depositing 
CdTe. 

49. The method of claim 40, wherein forming the second film includes the 
supplying energy, and wherein the supplying energy includes supplying ionized 
sulfur. 

50. The method of claim 49, wher/in forming the second film includes depositing 
the cadmium and reacting the cadmium with the ionized sulfur. 
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5 1 . The method of claim 40, wherein forming the third film includes the supplying 
energy, and wherein the supplying energy includes supplying energized ions. 

uJp\ 52. The method of claim 5 1 , /herein forming the third film includes depositing the 
cadmium. 

53. The method of claim 40, wherein supplying energy includes supplying ions 
simultaneously with depositing material from the deposition source. 
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54. The method of claim 40, wherein supplying energy includes supplying oxygen 
ions. 

55. The method of claim j6, wherein supplying energy includes supplying a noble 
"gas ions. 

56. The method of claim 40, wherein the substrate is not heated during forming the 
second film or the third film. 

57. The method of claim 40, wherein forming the semiconductor third film on the 
semiconductor second film includes depositing a high quality first region and then 
depositing a second highly doped region on the first region. 

58. The method of claim 40, wherein the one of forming the second film and 
forming the third film includes providing energy to the semiconductor material 
being deposited by only means sending the semiconductor material toward the cell 
and by the means supplying energy. 




ilm on the substrate 
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a semiconductor second film on the electrode first film; 
a semiconductor third film on the semiconductor second film; and 
an electrbde fourth film on the semiconductor third film, 
wherein thV third film includes a high quality first region adjacent to the 
second film and a highly doped second region remote from the second film, and the 
first region and the second film form a pn junction of the photovoltaic cell. 

60. The device of claim 59, wherein the second film has a thickness of about 50 
nanometers to about 100 nanometers. 



61. The device of claim 59, ^herein the first region of the third film has a thickness 
of about 50 nanometers to about 10(/nanometers. 



62. The device of claim 61, where] 
thickness of greater than aboumOOO 1 



the second region of the third film has a 
gters. 



63. The device of claim 59/wherein mk high quality first region of the third film is 
formed by providing energized ions while material is deposited on the second film 
to grow the first region such that the first region has a reduced number of defects. 



64. The device of claim 63, wherein the first \egion of the third film has large 
crystal sizes. 

65. The device of claim 64, wherein the first region includes P-doped CdTe. 

66. The device of claim 59, wherein the substrate, fiW film, second film third film, 
and fourth film provide an efficiency of greater than about 10 percent. 



67. The device of claim 59, wherein at least one of the substrate, the first film and 
the fourth film have a thermal degradation temperature of less than about 500 
degrees Celsius. 
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'68. A systei^i for fabricating photovoltaic cells, comprising: 

L chamber in which a substrate on which the cell is to be formed, 
^position apparatus connected to the chamber, the deposition 
apparatus directing material to be deposited toward the substrate, and 

means for providing energy to the material while the material is 
forming a film on trie substrate. 

69. The system of claim 68, wherein the means for providing energy includes a 
directed energy source mat does not appreciable heat the substrate. 



70. The system of claim $8, wher^n the chamber has a temperature of less than 
about 300 degrees Celsius. 



7 1 . The system of claim 68y 
about 250 degrees Celsius/ 



er sin the chamber has a temperature of less than 



72. The system of claim 68, wherein the chamber is adapted to hold the substrate 
below about 500 degrees Celsius. 



73. The system of claim 68, wherein\he chamber is adapted to hold the substrate 
below about 300 degrees Celsius. 

74. The system of claim 68, wherein the\;hamber is adapted to hold the substrate 
below about 200 degrees Celsius. 



75. A system for fabricating photovoltaic cedls, comprising: 

a chamber in which a substrateVm which the cell is to be formed, 
a deposition apparatus connected to the chamber, the deposition 

apparatus directing material to be deposited toward the substrate, and 
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an energy source directing energy to the material while the material 
is forming a film on tnfe^substrate 

76. The system of claim 75, ^etein the energy source is an ion beam source. 

77. The system of claim ^wherein \the iohsbeam source produces energized ions 
having energy of aboui/3eV to about 3)000eV 
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